In [7, p. 211] the question was raised whether, for k>0, each predicate expressible in both the ^-fl-function-quantifier forms is hyperarithmetical in predicates expressible in the ^-function-quantifier forms. In this note we answer this question in the negative,2 and use our answer in comparing the hierarchies 9io, 9?i, %, ■ ■ • and 80, 81, 82, • • • of [7, XXIX] .
The key to the question is that the following analogs of [5, (5) and (6)] hold:
(1) (a)(Ex)(EB)A(a(x), B) -(E0)(a)(Ex)A(a(x), \t /3(2»<*>3')),
(2) (Ea)(x)(8)A(a(x), 0) =-(8)(Ea)(x)A(a(x), Xt /3(2«<*>3')). duality, as (6) from (5) in [5] .)
We can apply (1) to express 82(a) in both 2-function-quantifier forms, as follows. Writing Xi for the representing function of 81,
= (a)(£x)rJ,1(X1(lh(a(x))), di(x), a, a). Since Tj'^X^lh^)), s, a, a) is recursive in the 1-function-quantifier predicate 81, by [7, XX] it is expressible in both 2-function-quantifier forms. Now use these two forms in the last expression for 82(a), apply (1) To show that, for yG02o, §" is of lower hyperdegree than SR2, it will suffice to show that it is expressible in both 2-function-quantifier forms. We can do this by the technique used in [5, §8] . Accordingly we show that there is a primitive recursive function r(y) such that, for yG02o,
In Case 2 of the proof (as modelled on that of [5, Theorem 9] ), y = 2* and zG02o-By the hypothesis of the induction,
By definition, when u = t(z). Finally replacing u in the right side of (7) by &i(t, z), and applying [5, Lemma 12] for two function quantifiers, we obtain primitive recursive functions <p2 and \p2 such that
when t is a Godel number of r. So for Case 2 it will suffice to take r(-y)=2*j<i'<»>o).3^((-(l')o> for t a Godel number of r.
In Case 4, y = 325z and yG02o-By the hypothesis of the induction, for each &GO,
By definition, when I is a Godel number of t. So for Case 4 it will suffice to take T(y)=2<Mt,(v)i).3M'M2) for / a Godel number of r. Cases 1 and 3 offer no further difficulties, and the recursion theorem is used to solve for a Godel number t of r after combining the cases (cf. the proofs of Lemmas 3-5 in [5] ).
In getting this result we have used a basic theorem about the constructive second number class [6, Theorem II], but only the definition of the constructive third number class. Further exploration of the situation is planned in connection with the investigation of the constructive higher number classes, and the study of the analogies with the hierarchies of point sets in analysis,4 both referred to in [7, p. 212].
